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[57] ABSTRACT 
Two production lines for the manufacture of armatures 
or stators for electric motors are separated over at least 
part of their length by a common partition. The juxta 
posed proximity of the two production lines allows 
operations on articles on both lines to be carried out 
simultaneously by equipment mounted on a common 
operating head. Shuttles are provided upstream and 
downstream of coil winding areas so that armature or 
stator bodies from one production line can be automati 
cally diverted to a winder on the other production line 
and returned when wound. The height of the lamina 
tions is determined by picking a stack close to the maxi 
mum height permissible, measuring this height and, if 
necessary, removing a lamination via a vacuum line 
mounted on a measuring head. After winding, the ends 
of the magnetic wires on the armature are stripped using 
a laser. The dual highway styleproduction lines pro 
vide economy in ?oor space and operators, and by use 
of the transfer shuttles enable bottlenecks of one line to 
be handled by the other line. 

11 Claims, 17 Drawing Sheets 
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STREAMLINED PRODUCTION OF ELECTRIC 
MOTOR ARMATURES AND STATORS 

This is a division of application Ser. No. 880,896, ?led 
July 1, 1986 now abandoned. 

FIELD OF THE INVENTION 

This invention relates to the manufacture of electric 
motors, particularly to methods and production lines 
for the production of armatures and stators. 

BACKGROUND OF THE INVENTION 

An electric motor essentially comprises an armature 
assembly and a stator assembly both of which are indi 
vidually produced on separate production lines after 
which the armature and the stator assemblies are assem 
bled together. 

In order to make two electric motors of different 
sizes, for example with armatures of 47 mm and 57 mm 
diameter, it has been the practice to have four separate 
and distinct production lines, i.e. two for the armatures 
and two for the stators. 
Each production line occupies a substantial ?oor 

space. Furthermore, each production line has its own 
independent equipment and its own staff. 

SUMMARY OF THE INVENTION 

One aspect of the present invention, at least in its 
preferred embodiments, aims to reduce the floor space 
occupied by such production lines by 60 to 70% and, at 
the same time, reduce staffing levels by 25 to 50%. 
According to one aspect of the invention there is 

provided two production lines for the manufacture of 
armatures or stators for electric motors separated along 
at least part of the length thereof by a common parti 
tion. The pair of production lines being designated for 
the production of one of the two major subassemblies of 
electric motors, i.e. either the armatures or the stators. 
By placing the production lines close together many 

operations can be carried out using a common operating 
head thereby substantially reducing duplication of oper 
ating mechanisms. 

Preferably, one or more shuttles are provided for 
transferring articles from one production line to the 
other and vice-versa. Preferably, the shuttles are dis 
posed one upstream and one downstream of the coil 
winding areas. 

This has signi?cant advantages, particularly where 
there is a temporary demand for the increase in produc 
tion of one type of motor. Thus, for example, if there is 
a temporary increased demand for 47 mm armatures, 
one or more coil winders on the 57 mm production line 
can be assigned to 47 mm winding duty. A number of 47 
mm line by the shuttle, wound on the conscripted 
winder and returned to the 47 mm line downstream of 
the winding area. 
The armatures and/or stators can be transported on 

pallets which are preferably provided with identifying 
means, such as identifying inserts, which enable them to 
be identi?ed as they approach an operating station. 
When the queue to the winder on the 57 mm production 
line is not full, a signal is sent to a shuttle which diverts 
the appropriate number of units from the 47 mm pro 
duction line. As these units pass through the 57 mm 
winding area they are ignored by all the winders with 
the exception of the conscripted winder which identi 
?es them and admits them to its queue. The wound units 
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2 
are similarly identi?ed as they approach the down 
stream shuttle and are returned to the 47 mm produc 
tion line. 

In both armature and stator manufacture, an end 
member is ?rst laid on an assembly pallet. The end 
member is then covered with a stack of laminations. 
The total height of the stack must be within a prescribed 
range. Heretofore, it has been the practice to pick a 
stack with a height about the minimum of the range, 
check the height and, if necessary, add a further lamina 
tion. This requires a ?rst stacker station, a measuring 
station and a second stacker station. 
According to another aspect of the present invention, 

there is provided a method of obtaining a stack of arma 
ture or stator laminations of a height within a defined 
range, which method comprises the steps of picking a 
stack close to the maximum height permitted, checking 
the height of the stack, and removing a lamination if the 
measured height is greater than the maximum height. 

Preferably, the height of the stack is measured with a 
measuring head and the lamination is removed, if neces 
sary, with means associated with the measuring head. 
Advantageously, the means comprises a vacuum line. 

It will be appreciated that by using this technique 
only one stacker station is required thereby making 
useful savings both in capital cost and in production line 
length. The discarded laminations can, of course, be 
recycled to the stacker. 
Once the windings are completed, it is necessary to 

make electrical contact between the magnet wire used 
in the winding and either the commutator ring in the 
case of the armature or terminals in the case of the 
stator. This may be achieved in several ways. 
A further aspect of the present invention provides a 

method of stripping the ends of magnet wire on an 
armature or a stator, which method comprises the step 
of subjecting the ends of the magnet wire to a laser 
beam. Although the magnet wires could be individually 
indexed into position and the laser activated, in the case 
of an armature, it is preferred to place a mirror between 
the main winding and the ends of the magnet wire on 
the armature and rotate the armature beneath the laser. 
The present invention also provides buffer storage 

which comprises a platform for supporting electric 
motors or parts thereof in layers, and means which, as 
said platform is loaded, lower said platform so that it 
remains substantially horizontal at all times. 

Preferably, the buffer storage comprises means which 
lower the platform at a rate such that when the platform 
is covered with a layer of articles the tops of the articles 
lie in substantially the same plane as the platform before 
the articles were applied. Advantageously, each end of 
the platform may be supported by a respective belt 
which passes upwardly and over a respective wheel and 
is connected, at the other end thereof to at least one 
respective spring. Preferably, the belts are provided 
with spacer members at vertically spaced locations to 
facilitate the loading of the buffer storage. Advanta 
geously, the wheels may be provided with teeth and the 
belts are provided with teeth which mesh with the teeth 
on said wheels. Preferably, the wheels are mounted fast 
with respect to other toothed members and said other 
toothed members are interconnected by a chain ar 
ranged in a ?gure of eight con?guration so that any 
vertical movement at one end of the platform is accom 
panied by an equal movement at the other end thereof. 
Advantageously, the platform may be scalloped to re 
ceive a row of armatures therein. 
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According to another aspect of the present invention, 
there is provided a method of simultaneously producing 
similar subassemblies for two different motor speci?ca 
tions, comprising the steps of advancing subassemblies 
of ?rst and second speci?cations along two side by side 
production lines, one for each speci?cation, and at a 
winding station transferring some of the subassemblies 
from one production line to the other line and winding 
coils thereof on the other line, and thereafter returning 
these same subassemblies back to said one line, whereby 
the rate of production of the subassemblies on said one 
line is increased. 

Other objects, features and advantages of the present 
invention will become more fully apparent from the 
following detailed description of the preferred embodi 
ments, the appended claims and the accompanying 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a block diagram showing the layout of 

FIGS. 2A to G; , 
FIGS. 2A to G show a schematic layout of a dual 

highway armature production line; 
FIG. 3 is a schematic cross-section of two elevators 

taken along line III-III of FIG. 2A; 
FIG. 4 is a perspective view of an armature assembly 

pellet; 
FIG. 5 is a schematic cross-section taken along line 

V—V of FIG. 2A; 
FIG. 6 is a schematic plan view-of an assembly pallet 

awaiting end ?bre placement; 
FIG. 7 is a fragmentary cross-section showing part of 

an armature provided with a slot liner about to be cut 
aas the ?rst stage in a cut and tuck operation; 
FIG. 8 is a view similar to FIG. 7 but showing the 

?rst step of the tuck operation; 
FIG. 9 shows the second step of the tuck operation; 
FIG. 10 is a schematic side elevation of a trickle 

station; 
FIG. 11 is a block diagram showing the layout of 

FIGS. 12A to C; 
FIGS. 12A, B and C show a schematic layout of a 

dual highway stator production line; 
FIG. 13 is a perspective view of a stator assembly 

pallet; 
FIG. 14 is a plan view of the stator assembly pallet 

loaded with a stack of laminations; 
FIG. 15 is a side elevation of the stator assembly 

pallet immediately after winding; 
FIG. 16 is a perspective view of a buffer storage for 

armatures; 
FIG. 17 is a perspective view of part of a buffer stor 

age for gears; and 
FIG. 18 is a plan view showing the buffer storage of 

FIG. 16 in use. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The preferred embodiment of complete armature and 
stator production lines according to the present inven 
tion are illustrated in FIGS. 1 through 18. For ease of 
understanding, various sections or aspects of these pro 
duction lines will be separately described with the use 
of appropriate subheadings. 
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DUAL HIGHWAY ARMATURE PRODUCTION 
LINE 

Referring to FIGS. 2A to 2G there is shown a dual 
highway armature production ‘line which is generally 
identi?ed by reference numeral 1. FIGS. 2A to 2G 
should be taken in sequence together as a single draw 
ing as schematically indicated in FIG. 1. 
The dual highway armature production line 1 com 

prises two conveyors 2 and 3 which are separated by a 
stationary partition 4. The conveyors 2 and 3 are driven 
at the same speed by separate and distinct variable speed 
motors (not shown). 

ELEVATOR 

Two elevator 5 and 6 are arranged at the beginning of 
the production line to raise armature assembly pallets to 
the level of conveyors 2 and 3, respectively. Each ele 
vator has a plurality of trays 7 (FIG. 3) which can each 
accommodate two armature assembly pallets. The ele 
vators 5 and 6 are independently controllable and can 
together raise 3600 armature assembly pallets per hour 
to the level of the conveyors 2 and 3. The armature 
assembly pallets are transferred to the conveyors 2 and 
3 by plungers (not shown). 

ARMATURE ASSEMBLY PALLETS 

FIG. 4 shows an armature assembly pallet which is 
generally identi?ed by reference numeral 8. The arma 
ture assembly pallet is made of mild steel and comprises 
a base 9 which is approximately 63 mm wide, 75 mm 
long and 25 mm deep. The top of the base is provided 
with two upwardly extending pins 10 and 11 which are 
relieved adjacent the base 9. The pins 10 and 11 are 
disposed to either side of a counterbored hole 12. A 
similar counterbored hole 13 is disposed adjacent the 
counterbored hole 12. One side of the base 9 is provided 
with a slot 14 which accommodates an identifying insert 
15. The base is provided with a positioning arrangement 
which comprises a horizontally extending bore 16 and a 
cut-out 17. 
As shown in FIG. 5, the bottoms of the bases 9 of the 

armature assembly pallets rest on their respective con 
veyors 2 and 3, while the sides are confined between 
side members 18 and beam 19 which supports the sta 
tionary partition 4. The installation shown in intended 
for the simultaneous production of armatures having a 
nominal diameter of 57 mm and 47 mm. The identifying 
inserts 15 on the armature assembly pallets are appropri 
ately coded and the armature assembly pallets intended 
for the production of 57 mm armatures pass along con 
veyor 2, while those intended for the production of 47 
mm armatures pass along conveyor 3. 

END FIBRE PLACEMENT 

The first stage in making an armature is the construc 
tion of the armature core assembly. As the empty arma 
ture assembly pallets are carried down the dual high 
way armature production line 1 by conveyors 2 and 3 
they enter station 20 (FIG. 2A). The following events 
then occur on the armature assembly pallet 8 on con 
veyor 2. 
As the armature assembly pallet enters the station 20 

it engages a stop 21 (FIG. 6) which projects across the 
path of the conveyor 2. When engagement is sensed, an 
arm 22 is moved to the right so that a shot pin 23 enters 
the horizontally extending bore 16 in the armature as 
sembly pallet 8 and urges it against the stationary parti 














